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A highly practical synthesis of hc!I1Z0[C Iphenanthridine alka-
loids nitidine and 2-metho:\\-Aagaronine has been developed from
the corresponding protoberberines TIle S-oxoprotoberbcrincs
1-3 on reaction with NaH and OMF give the C-N bond cleavage
intermediates ~-6, which through a sequence of three reactions
are converted into benzojclphenanthridinc alkaloids.
The well known benzo lei phenanthridine alka-
loids Nitidine and Fagaromne are ofhigh importance
because of their strong antilcukacmic activity in the
leukaemia L-121 0 and P-38 systems in mice as well
as LeWISlung eareinomal-4. hence several syntheses
have appeared on this important class of alkaloids.
The biosynthesis of the benzophenanthridine alka-
loids is well documented, and it is known that such
alkaloids arise from protoberberine precursors by the
cleavage ofN-C -6 bond and formation of a new bond
between C-6 and C_135.5a Hanaoka" has reported a
nine-step biomimetic synthesis (see Scheme L six
steps a-f are different from our synthesis and other
steps are same) of benzolclphenanthridine alkaloids
fagaronine and nitidine from the corresponding pro-
toberberines.
In this note we report the utility of novel C-N bond
cleavage reaction developed by us7 The synthesis
follows the crucial sequence of C-N bond cleavage
of oxoprotoberbennes. as is reported in the biosyn-
thetic path of benzol c1 phenanthridine alkaloids.
Hanaoka synthesized benzoic] phenanthridine al-
kaloids and used the intermediates which are gener-
ated from a C-N bond cleavage reaction of
8-oxoprotoberbennes, The number of steps in his
Note
synthesis are nine. However. in our synthesis we get
the C-N bond cleaved intermediate through a differ-
ent route and the total number of steps are reduced to
five onlv
The 8-oxoprotoberberine 1 on reaction with NaH
and DMF gave the C-N cleaved compound 47 Simi-
larly compounds 2 and 3 gave the products 5 and 67
respectively
The alkvlation of compound 4 with methyl iodide
using NaH and DMF gave the N- methyl denvative
7 in 66% YIeld. In a similar way the cleaved com-
pounds 5 and 6 were converted into the Nsmethvl
derivatives 8 and 9 in 73% and 68% yields. respec-
tively. Compounds 7 and 8 were converted into ni-
tidine and 2- methoxyfagaroninc respectively
according to the known procedure". Compound 9 on
treatment with thallium(lII) nitrate in MeOH gave
the intermediate 10 which was cvclised using aq. HCl
in MeOH to give the tetramethoxy analog 119,
In conclusion we have developed a highly practi-
cal synthesis of nitidine and 2-mcthoxyfagaronine
alkaloid molecules
Experimental Procedure
6,7-Dimethoxy-2-methyl - 3 - (4,5-methylenedi-
oxy-2-vinylphenyl)-1(2H)-isoquinolinone 7. A
mixture of sodium hydride (32 mg. 1.33 mmoles) dry
DMF (ImL) and compound 4 (50 mg. 1.42 mmoles)
was maintained at 65°C for 18 min. After the mixture
was cooled in ice bath. methyl iodide (0.1 ml.) was
added and the reaction mixture stirred at ice-bath
temperature for 30 min. The excess sodium hydricc
was decomposed with methanol. the solvent removed
under reduced pressure and the .residue dissolved in
chloroform. The organic layer was washed with
water, dried (Na2SO,,) concentrated and triturated
with pet. ether to give the product 7 (33 mg: 66%
yield), m.p. 201-3° (litS" m.p. 196-97°): IR (KBr):
3000,2920, 1640, 1590, 1500. 1030,990.860 cm':
lH NMR (CDCh): 0 3.30 (s, 3H, N-CH3), 3,98 (s. 3H,
OCH3).4,01 (s, 3H, OCH3). 5,12 (dd,J=10, 1Hz. lH.
=CHH.transtoAr).5.58(dd,J=18,IHz,lH.=CHH.
CIS to Ar), 6,03 (s. 2H. O-CH2-0). 6.36 (dd. J=18.
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10Hz, CH=:CH2), 6.33 (5, IH, ArH), 6.73 (5, IH,
ArH), 6.83 (5, IH, ArH), 7 13 (5, IH, ArH), 7.83 (5,
IH, ArH). Anal. Calcd for C2IHI9NO.•: C, 69.03: H.
524: N, 383. Found: C, 69.12: H, 5.44: N. 4.00%.
Compounds 5 and 6 were alkylated using the same
procedure as above to give compounds 8 and 9 in
73% and 68% yields, respectively.
3-(4-Benzyloxy-5-methoxy-2-vinylphenyl)-6,7-di-
methoxy-2-methyl- 1(2H)-isoquinolinone 8. m.p.
219-20° (Iit.t', m.p.205-6°); IP(KBp): 2980, 2940,
1660, 1610, 1520, 1510, 1050, 1010,910, 880, 870,
855 X~·I; IH NMR (CDCh): s 3.30 (5, 3H, NCH.1),
3.91 (5, 3H, OCH3), 4.00 (s,3H, OCH.,),
406(s,311,OCH,), 5.12 (d,J=12Hz, IH,=CHH, trans
to Ar), 5.'27 (5, 2H, OCH2-CtH,,). 5.51 (d, J=17Hz,
II
Scheme [
IH, = CHH, cis to Ar), 6.38 (5, IH, ArH), 6.47 (dd.
J=17.12Hz, IH,CH=CH2), 7.46(brs.5H,ArH). 7.86
(5, IH. ArH). Anal. Caled. for C28H27NO,,: C. 73.50:
H, 5.95: N, 3.06. Found: C, 73.95: H. 6.03: N, 3.11 %.
6,7 -Dimethoxy-3-( 4,5-dimethoxy-2-vinylphenyl)-
2-methyl-l(2H)- isoquinolinone 9. m.p. 219-20°C:
IR (KBr) : 2930, 1660, 1610, 1520. 1055, cm': IH
NMR (CDCh): 8 3.35 (5, 3H. NCH3). 3.93 (5. 3H.
OCI-h) 403 (5, 6H, 2 x OCH3) 406 (5, 3H. OCHl).
5.15 (dd, J=IO, 1Hz, IH, =CHH, trans to Ar). 5.61
(dd, .1=18, 1Hz, IH, =CHH, cis to Ar), 6.40 (5. IH,
ArH), 6.54 (dd, J=I.8, 10Hz, IH, CH=CHJ, 6.82 (5.
IH,ArH),6.90(s, IH,ArH), 718(s.IH,ArH), 7.87
(5, 1H, ArH) Anal Calcd for C2:,H21NO" requires C.




10. To a solution of compound 9 (222 mg, 0.58
mmoles) in 6 ml methanol and 3ml dichlo-
romethane, was added a solution of thallium (III)
nitrate (270 mg), The reaction mixture was stirred at
room temperature for 4 min and then filtered. Dichlo-
romethane (I0Oml) was added to the filtrate and the
extract washed successively with saturated aqueous
sodium bicarbonate, water and brine. The solution
was dried (Na2S04) and concentrated in vacuo to give
a residue which was purified by flash chromatogra-
phy on a silica gel colwnn using acetonitrile- chloro-
form (8:92) as eluent. The product was crystallised
from diethyl ether and pet. ether mixture to give the
product 10 (161 mg, 64% yield), m.p. 134-35°; IR
(KBr): 3470,2960,2860,1655,1600,1130,885 em:'.
5-Methyl-2,3,8,9-tetramethoxy- benzolclphenan-
thridin-6(5H)-one 11. A solution of compound 10
(98 mg; 0.22 mmoles) in methanol (8 ml.) and 10%
HCI (I ml.) was refluxed for 30 min. The solvent was
evaporated in vacuum and the residue dissolved in
dichloromethane. The solution was washed with
water till aqueous layer was free from aeid. The
organic layer was dried (Na2S04) and concentrated
in vacuum to give a residue which was crystallised
from dichloromethane to give the product II (65 mg,
74.7% yield), m.p. 263- 65° (lit. 10, m.p. 251-53°); IR
(KBr): 3020,2980, 1640, 1610, 1530, 1030,885,860
em", IH NMR (CDCh): 0 4.07 (brs, l2H, 4 x OCH3),
7.16 (s, lH, ArH), 7.55 (d, J=8 Hz, IH, ArH), 8.00
(d, J=8 Hz, IH, ArH) Anal. Calcd for C22H2lN05
requires: C, 69.64; H, 5.58; N, 3.69. Found: C, 69.32;
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